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Analysis Motivation

• Loosening the tagger provides a large tagged data sample
– Use in analysis limited by statistics

• New physics searches
• Acquire large double-tagged sample

– Double-tags in top analysis
• Statistically limited sample

• New physics in the double-tagged sample?
– Measure single/double tag cross sections and compare
– Do kinematical analysis of double-tagged events

• Measure top properties
• Improve resolution in top mass analysis

– Less combinations

• Can we control the backgrounds?
– Requires better understanding of mistag

Measure top cross section!
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Loose Tagger Top Cross Section

• Measurement procedure similar to blessed tight tagger cross 
section

• Event selection similar to tight tagger
– Checked optimization

• Interesting issues:
– Event b-tagging efficiency
– Mistags calculation

• Innovations:
– Each physics process includes mistags for that specific process
– Top b-tag efficiency includes light-jet tags

• Already done before but in Gen5 we use the mistag prediction for this

– Mistags are actually W+light flavor
• Mistags from other processes have been included in the individual 

predictions 

Tight Tagger Cross Section has adopted the same procedure
(see update at the end)

Focus on these
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Loose Tagger
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Tagger Efficiency

20% efficiency increase in data

Bless
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Tagger Mistags

JET 50
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Events Selection

• Dataset:
– Top group high pT lepton samples 
– Same MC samples as for tight cross section

• Standard W + Jets selection: 
– Exactly one isolated high-Pt electron (CEM) or muon

(CMUP,CMX)
• pT > 20 GeV

– MET > 20 GeV
– Applied conversion, cosmic, and Z veto
– Veto events passing dilepton event selection 
– At least 3 tight jets (ET > 15 GeV (corrected), | | < 2.0)
– Require lepton and event z-vertex within 5 cm
– Good runs with Silicon
– CEM/CMUP luminosity: 318 pb-1

– CMX luminosity: 305 pb-1

• Optimize analysis
– Perform both analysis (as with tight tagger)

Re-evaluate this

Nothing new
here
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Analysis Optimization (Loose Tagger)

>= 1 tag >= 2 tags

Keep same optimization as with tight tagger

Optimized analysis:
MT(W) > 20 GeV
HT > 200 GeV
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W+Jets Dataset
Unoptimized Optimized

Electrons

Muons

Total

Electrons

Muons

Total

64%54332

29%1741381

64%59362

31%2291771

New EventsLooseTight Tags

{
{

Unoptimized

Optimized
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tt Acceptance

• Acceptance from ttopel: top mass =  178 GeV
Unoptimized Optimized

The usual Gen5
efficiency and
luminosity

Optimized

Unoptimized

Common with tight tagger analysis

3 jets
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tt Event Tag Efficiency

Twice systematic 
uncertainty for charm

Scale factor: cdf7480

Mistag Matrix Prediction on MC

From Jet50 data/MC mistag matrix prediction ratio

Correct mistag prediction in MC

Already used in Gen4/5
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Mistags Matrix

• Mistag matrix blessed on  Nov. 2004 (cdf7326)
• Same method we used for Gen4 and Gen5 tight tagger analysis
• Matrix done with Jet20, Jet50, Jet70 and Jet100 data samples

– Positive and negative tag rates parametrized by:
• Number of tracks in jet
• Raw Jet Et
• Jet phi, Jet eta

• Sum Jet Et of all jets in event with Et > 15 GeV

• What we want?
– Tagging rate in light jets

• What do we get?
– Tagging rate in jet samples with contamination from heavy flavor
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Mistags Asymmetry and HF

• The mistag matrix contains HF

• The positive tags contain tags from material and long-lived particles
– Corrected so far using LF (cdfnote 7585)

From Jet50 data and MC
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tt Event Tag Efficiency

Apply this Event Scale Factor technique to backgrounds as well

Estimated only for Jet50

We are estimating this for all jet samples in mistag matrix
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tt Event Tag Efficiency
Unoptimized

Optimized
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Backgrounds
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Monte Carlo Backgrounds (Electroweak and Single Top)

• Similar method to tight tagger
• Use theoretical cross section to estimate number of 

expected events
• Estimate b-tagging efficiency taking into account 

mistags
– Similar to procedure used for the tt tagging efficiency

{
{

1 b-tag

2 b-tags
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Non-W Background

Electrons

Muons

Standard ISO versus MET method

Pretag

Tag
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Non-W Backgrounds

• Unoptimized, before the ttbar correction
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W+HF Background

• B-Tagging efficiencies, including MC mistags
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Mistags Procedure

• Mistags include only W+LF
– All other contributions have already been included
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Mistags

• Mistags corrected for ttbar (xs = 6.7 pb)
– Also corrected for all other backgrounds
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Systematic Uncertainties
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Results
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Top Cross Section (Loose SecVtx) -- Unoptimized

1 b-tag 2 b-tags

85%592 b-tags

60%2291 b-tag

(tt )tt fractionEventsSample

Not optimized
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Loose Tagger Cross Section Breakdown Table
(unoptimized – single tag) 
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Loose Tagger Cross Section Breakdown Table
(unoptimized – double tag) 
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Top Cross Section (Loose SecVtx) -- Optimized

1 b-tag 2 b-tags

92%542 b-tags

74%1741 b-tag

(tt )tt fractionEventsSample

Optimized
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Loose Tagger Cross Section Breakdown Table
(Optimized – single tag) 
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Loose Tagger Cross Section Breakdown Table
(Optimized – double tag) 



June 23, 2005 Top Cross Section with Loose SecVtx (Preblessing) -- Joao Guimaraes 32

Cross Section using Jet Spectrum Fit

CDF Loose b -Tag �

� �

�

t t  Likelihood Fit (Stat only)

(318 pb-1)

56

58

60

62

64

66

68

70

4 5 6 7 8 9 10 11 12 13

tt Cross Section (pb)

-2
ln

L

Similar to tight tagger fit
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Kinematical Distributions
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Kinematical Distributions

Single
Tags

Double
Tags

Jet Et Event Ht
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Kinematical Distributions: Tagged Jets

Single
Tags

Double
Tags

Tagged Jet Et Tagged Jet Eta
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Kinematical Distributions

Single
Tags

Double
Tags

Missing Transverse Energy Event Z-Vertex
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Kinematical Distributions: Double Tagged

Hadronic WMass Dijet Mass 
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Cross Checks
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Electrons versus Muons

Electron Muons

8.6 1.3 (stat) pb8.9 1.2 (stat) pb(tt )

MuonsElectrons

1 b-tag

Same cross section



June 23, 2005 Top Cross Section with Loose SecVtx (Preblessing) -- Joao Guimaraes 40

Additional Cross Checks

Errors are stat only

Cross section: 4 jets, no HT cut
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Analysis Optimization (Loose Tagger)

>= 1 tag >= 2 tags

Keep same optimization as with tight tagger

Cut on the number of jets
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Tight Tagger Update
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Modifications since blessing

0.5 pb

0.2 pb

0.2 pb

Cdfnotes 7486 and 7536 updated

Same mistag procedure as for loose tagger
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Optimized Result
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New Cross Section Values: Tight Tagger

• Optimized:
– >= 1 tag

– >= 2 tags

• Un-optimized:
– >= 1 tag

– >= 2 tags

• Fit Result:
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Conclusions

• Loose tagger cross section results
– Cdfnote 7699

85%592 b-tags

60%2291 b-tag

(tt )tt fractionEventsSample

92%542 b-tags

74%1741 b-tag

(tt )tt fractionEventsSample

LooseTight

23.1%27.1%2 tag

15.8%15.8%1 tag

Relative Error (%)
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Backup Slides
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tt Acceptance
• Acceptance from ttopel: top mass =  178 GeV
• Unoptimized

• Optimized
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Dataset (Event breakdown)

• Unoptimized
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W+Heavy Flavor

• Heavy flavor fractions (same as tight tagger)
– cdfnote 7007
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Missing Et Optimization
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Top Cross Section (Tight SecVtx)

1 b-tag 2 b-tags

8.5 1.6 1.5 pb90%332 b-tags

8.6 0.9 1.0 pb81%1381 b-tag

(tt )tt fractionEventsSample

ISR/FSR
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